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© Transit schedule generating method and system. 



(57) jhis invention relates to a method of and a system for 
generating ana correcting or regulating a transit schedule oi a 
transponauon medium, such as a train ana an airplane. 
Scnedule taoies for transponauon media in which tne numeri- 
cal values lor various items, such as depanure and arrival 
time, place of aepanure. transportation media and trainmen to 
be allotted ana connection transportation media are cor- 
resoonomgly shown, general or inaivioual diagrams of plans 
oi using transponauon meaia and depanure and arrival Ume. 
wnicn are eoited from a point of view different from the point 
of view from whicn tne scneaule tables are generated, and 
diagrams 01 working plans of all or individual operauons to be 
carried out Dy trainmen and other workers are all stored in a 
memory, and tnese diagrams ot plans and tables are dis- 
played in aroitrary sizes and snapes in arbitrary posiuons at 
arourary ume . in a display unit, such as a muluwinaow. 
Whenever variations occur in tne scneduies and actual transit 
condiuon, trie influence thereof upon the scneaules is 
f ^ J cneckea. If there are any problems, they are eliminated 
V2 autcmaucally in a predetermined range of the diagrams, or 
picture for Describing ana giving guidance to the elimmauon of 
tnese problems are displayed at once. This invention is 
q charactenzed in mat it includes a first actor managing a 
CNj transit scneaule of an object to the transponeo, ana a second 
actor for managing a transit schedule of a transponauon 
^ medium for transporting this obiecL eacn actor having acuve 
^ knowieoge and passive knowieoge, the informauon held oy 
one actor being excnangeo witn that hesd by tne other io 
q prepare scneouie oata managea by itself, on the oasis of tne 
excnangeo data. 
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TRANSIT SCHEDULE GENERATING METHOO AND SYSTEM 



Background of ine Invention: 



Field of tne Invenuon: 

This invenuon relates to a transit schedule generating 
method and system, and more particularly to a human 
interlace system for generating and cnangmg railway * 
schedules and Might scnedules. or automating or semi- 
automating the execution or the supporting of the regulation 
of such schedules. 

Descnption of the Prior Arc 

As the computers have been developed, the generation 
and regulation of railway schedules have been computer- 
ized. However, since is a limit to tne performance of the 
harowa/e and software of a computer, it is still necessary 
ior man to snare tne functions of a computer and check the 
results of computer- processed work. In spite of this fact, a 
method has not sufficiently been studied, which is helpiui in 
understanding the content or a computer -processing opera- 
tion, sufficiently indicating the information, wnich is required 
for the generation and correction of a railway schedule, on 
a display, manually cnecking the results of computer -pro- 
cessed work and adding and incorporating the operator's 
judgement in the results of computer -processed work. A 
conventional transit schedule generating system is merely 
provided with a schedule-sening display and a schedule 
diagram -indicating display. A schedule is set by the former 
aisplay and confirmed Oy the latter display, and this system 
has no greater ability. In the generation and regulation of a 
railway schedule, not only a scnedule diagram but also a 
diagram of allocation of vehicles and trainmen and a dia- 
gram of the condition of use of station facilities and two 
types of sucn diagrams at that. i.e. general diagrams includ- 
ing general information and divisional diagrams including 
particular information. Making schedule diagrams by train 
and station is also important. It is necessary that these - 
scnedule diagrams be displayed as necessary in required 
sizes and shape in positions in wmcn they can be seen 
easily. 

It is unsuitable to use such a conventional transit • 
scnedule generating system for the purpose of accurately 
generating and changing a railway schedule while watching 
the schedule as a whole, by displaying the information on 
such a schedule with respect to the aoove- mentioned var- 
ious subjects at once for the convenience of comparing ano 
cnecking eacn divisional information and grasping the gen- 
eral information, or by transferring a pan or an element of 
the information by an easily -operaole mouth while watching 
the schedule diagram, or by changing the shape of an 
element of the information while watcning the schedule 
Diagram. In a recent-developed transit schedule generating 
system, which also uses two displays, a schedule setting 
picture and a picture of schedules for all trains can be 
displayed. However, the generation and correction of a - 
schedule diagram are done on the schedule setting picture, 
and the iuncuons of changing a scheauie by efficiently 
manipulating the elements of the scheauie diagram are not 
provided. The pointing uevice used in this system consists 
oi a lignt pen of a low hanoling efficiency, and a mouth is 
not employed. In a system using ootn a key board and a 
lignt pen, inputting accurate numerical values is oifiiculL 



(Reference literature: "DIAPS Schedule Diagram Gen- 
erating System cf the National Railways Corporauon" (iSth 
Collection oi Drafts oi Theses on the Railway Cyoerneucs. 
1981, page 151) 

5 

Summary of the Invention: 

As object of the present invenuon is to provide a transit 
scneoule generating meinod and system, which are free 

70 from trie aoove- mentioned prooiems in a conventional sys- 
tem of this kind, and which are required to carry out tne 
generation of transit schedules and the changing of transit - 
schedules wnen an accident or a delay occurs, i.e. the 
regulation oi operation of trams, with a high efficiency and a 

15 high reliaoilixy. 

To achieve this object, the present invention provioes a 
transit schedule generating system provided with an in- 
formation processing means and an input and output 
means, charactenzed in mat the system includes a first 

20 actor for managing the transit scnedule for an object to be 
transferred, and a second actor for managing tne transit - 
schedule for a transportation medium for transporting the 
object, each actor having active knowledge and passive 
knowledge, mis system having a step of exchanging me 

25 information held by one actor with that held by the other by 
message passing, and a step for preparing schedule data to 
be managed by usell on the basis of the exchanged in- 
formation. 

30 Brief Description of the Drawings: 

Fig. l is a construction diagram of an emoodiment of a 
system 1 according to the present invenuon; 

35 

Fig. 2 shows an initial picture in me system 1 of Fig. 1 ; 

Fig. 3 shows a picture appearing at me time of setting 
parameters for me automatic generation oi a schedule dia- 
40 gram; 

Fig. 4 shows a picture appearing in the midst of me 
automatic generating of a schedule diagram; 

J5 Fig. 5 shows a picture appearing when a conflict occurs in 
me automatic trainman allocation; 

Fig. 6 shows a picture in which a scneoule table, a - 
scheauie diagram and vehicle and trainman allocation are 
50 Displayed simultaneously, i.e.. in rows; 

Figs. 7-10 snow pictures in which sizes, shapes and posi- 
tions are oispiayed in rows as necessary in me same 
manner as in a multiwincow; 

55 

Fig. n is a diagram snowing me en route stop time at 
various stations; 

Figs. 12 and 13 are block diagrams showing me functions 
50 oi the present invenuon; and 

Figs. 14-16 are flow charts showing me operanon oi the 
present invention. 
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Description or the Preferred Emooaiments: 

An embodiment of the present invention will now be 
cescnbed witn reference to tne drawings. 

Fig. 1 is a block diagram of an embodiment of a transit 
scneaule generating, regulating ana supporting apparatus as 
a whole according to the present invention. 

Referring to Fig. l . reference numeral i denotes a 
computer. 2 a display. 3 a key board, and 4 an input unit 
called a mouth. 

In order to operate tnis apparatus, the operational 
procedure is stored in a firmware memory 1 i in tne com- 
puter 1 or loaded on a main memory 12 in tne computer 1 
from an auxiliary memory 13 which consists of a disc or a 
magnetic tape, or a part or tne procedure is stored in the 
firmware memory 11 with the remaining part thereof loaded 
on the main memory 12. The apparatus is then started as 
tne operation of the computer l is suitably controlled. A 
computer modified so that it acts in accordance with the 
opera lion of this system in tnis manner will hereinafter 
called "system. 1". 

The generation and regulation of schedule diagrams is. 
a very complicated business requiring correct juogerneni 
and having a large number of factors, such as not only tne 
aeparture and arrival time of trams and the outpacing of 
another tram Out also the venicle and trainman dispatch, 
station facilities and the service given to passengers. In this 
system l, complicated problems are studiea from various 
aspects to solve trie same, arid the results are expressed in 
various ways, i.e., by using diagrams, tables and sentences, 
on trie basis of the information processing psychological 
tneory. Namely, the information on the above-mentioned 
various factors of a transit schedule is expressed by using 
diagrams, tables and sentences in various ways on tne 
basis of a combination of the concept of object module, 
which will be described later, and the graphical techniques 
included in a multiwindow, and the resultant information is 
displayed at once as necessary in required shapes and in 
required positions so that the information can be checked 
comparatively and grasped generally with ease. 

The functions of the present invention can be attained 
by merging the conceot of using actors and demons with 
hign-degree graphical techniques on the basis of a informa- 
tion processing module called an ooject An ooject consists 
of names of items describing the internal condition thereof, 
ana knowleage describing a method of changing data, 
which consutute the internal condition of a message from 
another object, and sending a message to another object. 
An actor, wnicn is a kind of object, is similar to an actor in 
a motion picture and a drama, and consists of a knowledge 
cooy which is capable of making actions in accordance witn 
us preaetermined role. A user (man) is sometimes consid- 
ered as a part of an actor. The actor in the present 
invention is generally different from a program module in a 
conventional system of this kind. The actor is adapted to 
aiscuss problems witn another actor and solve the same 
cooperatively therewith by exchanging messages with the 
mentioned actor by an information exchanging means, 
svmch is called message passing, and wnich is similar to a 
man. not through a common data area and data base, sucn 
as a common area of FORTRAN, a worKing memory in a 
ruie oase ana a olackooara m a cooperative rule base. The 
important aaia are manageo as the internal condition of the 
actor. Since the content of the data cannot be corrected oy 
anyinmg out tne message passing, the access of aaia is 
cneckeo necessarily by tne knowleage-carrymg ac:or. 
Therefore, this system enaoies tne intellectual eno highly- 
renacie (collective) judgement ana information processing 



unlike a conventional system using a data base. Moreover, 
owing to the message passing, aiscussion can be mace 
both between the actors and between an actor and a man 
on an equivalent basis by the same communication means. 

5 Especially, between a man ana an actor, an actor ana a 
window can have one-to-one conversation tnrougn an intu- 
itive interface, such as a muluwinoow and a pointing device 
called mouse. Accordingly, unlike a conventional system, in 
which a computer, especially, a program therefor consists of 

io a black box. tne operation of tne system can be grasped as 
variations in tne condition oi each actor and the message 
passing between the actors and between a man and an 
actor. Therefore, the performance of tne system as a man 
machine can be improved. 

j 5 Fig. 12 snows the construction of the functional pans 

and the flow of information between the functional pans in 
this system. 

A chief-dispatcher object 116, which consists of an 
actor corresponding to a commander-in-chief, is adapted to 

20 regulate the problems between dispatcher actors The object 
161 is' adapted to check the possibility of re -trial for auto- 
matic correction and set the trial conaiuons. The object 161 
also has tne functions of an intellectual interlace, in whicn 
the reasoning and processing are done, which are required 

25 for the meta-level braking, in whicn the reasoning for these 
checking and setting operations and a basic control opera- 
tion like a control operation carnea out by an operating 
system is done; the displaying of information witn tne prior- 
ity order of the actors and oojects taken into consideration, 

30 and the shifting of an automatic operation to a manual 
operation, and vice versa; and the setting of the content of 
a menu for guiding the user. 

The aciors corresponding to commanders in charge 
inciuoe objects, such as a passenger command 162. a tram 

35 dispatch command 163, a vehicle dispatch command 164, 
a trainman dispatch command 165, and a station command 
166. The venicle dispatch command 164 and trainman 
dispatch command 165 out of these commands inherit a 
resource using knowledge, i.e. common knowledge. 

40 The objects or dispatcher actors have active knowl- 

edge including a rule, a script and procedure, and passive 
knowledge processed thereby. Concrete examples of sucn 
knowledge are the service plan and various diagrams des- 
ignated by reference numerals 1621-1661. 

45 If these aciors are copied, or if a pan of the knowledge 

therein is replaced, for exampie, even a train commanoer 
can easily make actors of different personalities. Accora- 
mgiy. a system having an individuality, especially, a system 
matching the individuality of a user, having excellent man- 

50 machine cnaractertstics and different from a conventional 
system of this kind can oe obtained. 

A monitor-regulator demon 167 is adapted to monitor 
tne passive knowledge (this also constitutes objects, and 
the actors and these objects consist of modeled knowledge 

55 structures called frames which are acceoted widely in tr.e 
learned circle of psychology). A demon is also an object or 
an actor (having a low intellectual level), which is adoed to 
each object, such as a diagram and a resource (a demon is 
an object oi individuality, the monitoring rules are altered in 

60 accordance with the object). 

The flow cf information among tne functions (aciors 
ana oojects snown in Fig. 12 will now be aescnbed. 

As already referred to in the previous paragraph, the 
exchanging of signals between oojects (including a user 

55 171, a man. and actors) is aone by using messages omy • 
(message passing). The various diagrams 1531-1661 m- 
ciuoing tne service plan 1621 and train aisoatcn scnecuie 
1 63 1 are cnanced by tne instruction actors (for example. 
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the service plan 1621 is changed oy the passenger com- 
mand 162; ine tram dispaicn schedule 1631 oy ine train 
ctspaich command 163; ine venicie dispatch schedule 1642 
oy the venicle disoatcn command 164; the trainman dis- 
patch schedule 1652 by ine trajnman dispaicn command 
165; and ine station scheoule 1661 Oy ihe station manager 
166) by which ihese scheoules are 'managed, or by the 
user 171 who is consiaered to be a member of the actors. 
The changing of these schedules is monitored by the 
mmitor- regulator demon 167, and ine problems are informed 
of the relative dispatcner acior so as to check and eliminate 
tnem. The chief dispaicner 161 is adapted to determine the 
number of trials and the conditions iherefor so lhai the 
problems are eliminated by the relative dispaicner actor, 
and send a message to the same dispatcher actor. The 
user 171 can also send an instruction message to each 
actor. 

Eacn actor is aaapted to indicate a problem, if any. on 
trie display 2 by putting the wtnaow. in which the actor is to 
oe displayed, in front of ine windows, in which other actors 
and objects are 10 be displayed. This corresponds to a 
person who attends a meeting and has a quesuon or an 
opinion goes in front of a blackboard to express his question 
or opinion. In the case where a plurality of actors have 
proolenis. the chief dispatcher 161 makes adjustments to 
determine an actor which is to be put in front of the display 
2 and express his question or opinion. This is similar to a 
cnairman's action in a meeting of determining the order of 
the attendants wno are to express their opinions. As auto- 
matic moae can be set so that a schedule diagram can be 
generated and , used without the intervention of the user. 
During this time, the problems are automatically informed of 
the reiauve dispatcher actor, and regulations, such as the 
setting of re-thai conoinons is done by the collective dis- 
patcner actor 161, the relative actor carrying out an auto- 
matic re-trial accordingly. The user 171 can intervene a 
problem- solving operation in the midst thereof not only in a 
manual moae but also in an automatic mode to talk with 
each actor and object by message passing. The problems 
are thus solved cooperatively through discussions between 
actors including men. 

Fig. 13 shows a construction diagram of an embodi- 
ment of the present invention which is comomed with a 
microcomputer, the price of which is expected to be re- 
duced greatly, and the computation speed and functions of 
wnich are expected to be improved greatly, in the future. 

Eacn instruction actor, whicn is considered to be an 
active object and an independent intellectual body, is 
formed of a microcomputer, a computer or LSI. and these 
actors are connected togetner by a local network 186 
consisting of buses or rings. A user interface actor 185. 
wmcn has knowledge 1850 concerning the user, and whicn 
plays a role of an interlace with respect to the user, and 
various schedule objects are also formed of microcomputers 
and connected to the local network 186. 

The knowleage and data which are owned and man- 
aged by these actors and objects are connecteo locally to 
computers conesponding thereto. These are connected to 
tne local network 186. ana the access tnereof is not con- 
nected unless it has not been checked and permitted by an 
intellectual body, such as an object ana an actor. This 
enables ihe generation of a transit schedule and the pro- 
cessing of information, such as the regulation of a schedule 
to be carried out intellectually with a hign reliability. 

The concrete example will be described with reference 
to Fig. 13. 



Reference numeral l Si denotes a microcomputer 
adaotea to be operated as a iram instruction actor oy using 
tne tram -operating rules and knowledge of ihe train - 
schedule diagram as a whole all of wmcn are stored »n a 

5 local file 1810. and 182 a microcomputer aoapied to be 
operated as a tr am schedule ooject on the basis of tne 
individual train scnedule stored in a local file 1820 and 
monitoring knowieage therefor. Owing to the monitoring 
knowledge, the accessing of the train schedule can be done 

io limitedly by a train operation instruction actor and a user 
1852, i.e.. the accessing oi the train scneouie can be 
localized. 

The same applies to the other instruction actors. For 
example, reference numeral 183 denotes a microcomputer 

75 adapted to be operated as a trainman dispatch instruction 
actor by using the trainman dispatch rules, trainman re- 
source and the knowledge of trainman schedule as a whole, 
all or which are stored in a local file 1830. 

Reference numeral 184 denotes a microcomputer 

20 adapted to be operated as a trainman schedule object on 
the basis of the individual trainman schedule and the knowi- 
eage for monitoring tne same all of which are stored in a 
local file 1840. Owing to the monitoring knowledge, the 
accessing oi the trainman scheoule can be done iimrtealy 

25 by the trainman instruction actor and a user 1852. i.e. the 
accessing of the trainman schedule can be localized. 

Reference numeral 180 denotes a microcomputer, 
which has in a local file 1800 the knowledge for automati- 
cally regulating the relation between instruction actors and 

30 the meia-canirol knowledge for managing the construction, 
condition cf actors and objects and what are required 
thereby, and which is adapted to be operated as a collec- 
tive instruction actor by which the regulation of the relation 
between the instruction actors and the management of the 

35 system as a whole are done by utilizing the knowledge 
mentioned above. 

Finally, reference numeral 185 denotes a microcom- 
puter, which has the knowledge of the user in a local file 
1850, and which is adapted to be operated as an inteliec- 

40 tual interlace actor, which provides the user 1852 with 
conversation functions, which are in the form of an actor or 
object, and whicn suit the user, by using a display 1 85 1 . 

The inputting and outputtmg of data and messages into 
and from tne microcomputers and into files by the user will 

-*5 now be described. 

Between the microcomputers, which are operated as 
intellectual bodies, such as objects and actors, messages 
are exchanged necessarily by message passing, i.e., only 
the messages that are checked and permitted by an object 

50 or an actor are exchanged by a message exchanging 
system, an effective communication means. Nameiy. tne 
exchanging of information is done by message passing on 
the double line snown in Fig. 13. 

The communication 1801. I8ii. 1321. 1831, 1841, 

55 1853 between the corresponding pairs of the computers 
180-185 and their local files 1800. 1810, 1820. 1830. 
1840. 1850 is local communication regarding the reading 
and wnting of local knowledge and local oata. 

A thick broken line 1861 shows a flow or a command 

60 message which is used by the user to control each com- 
mand and object, and thereby check and cnange its local 
knowledge. 
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The thm broken lines 1863. 1364. 1865 show the 
flows or messages for reading and cnangmg various ■ 
schedules. As previously mentioned, tne tram schedule and 
trainman scheauie are cnecked so ihai tney can be acces- 
sed only by tne train operating instruction actor and train- 
man instruction actor, respectively. However, the user 1852 
can access any oi the schedules 1863. 

A cne-oct chain line i 862 shows a message sent from 
the collective command 1 80 for controlling each commana. 

A thick one-act chain line 1866 shows a message for 
monitoring the accessing of various types of scnedules (this 
operauon corresponds to tnat of the monitor- regulator de- 
mon shown in Fig. 12) and reponing the results. 

This embodiment is an intellectual scattered system the 
reliability of whicn is increased greatly by a message pass- 
ing mechanism. This system can be expanded gradually by 
adding microcomputers thereto, and the reliability of the 
system can be further increased by multiplying the pairs of 
actors and objects and tneir local files. If the pairs of micro 
computers (182. 184), which correspond to various - 
scneduie objects, ana their local files 1820, 1840 are con- 
nected not to the common local network 186 but to the 
compuiers 181. 183 directly, which correspond to the in- 
struction actors managing the schedules tnereof. the reliaoil- 
icy of the system can also be increased owing to an 
increase in the efficiency and the localization of elements. 

Fig. 2 forward are pictures showing an example of a • 
scneduie cnange made during tne generating and regulation 
of the schedules of trains. 

Fig. 2 is an initial picture appearing on a screen 5 on a 
display 2 when the system 1 is started. Referring to Fig. 2, 
reference numeral 51 denotes a menu pane on which 
commanas. wmch can be requested or the system, are 
indicatea, 52 an input pane lor indicating the commands 
inputted into the system and the data lor monitoring the 
condition of a processing operation of the system, 53 a 
planning pane on which the schedule diagrams of trains are 
taoulated to be used as a train schedule taole correspond- 
ing to the tram scneduie object 1642, 54 a window for the 
vehicle dispatch condition, on which the condition of alloca- 
tion of all the vehicles is indicated, and 55 an ail train - 
schedule window on which the scneduie of ail tne trains are 
inoicaied. 

The winoow for the vehicle dispatch condition 54 is a 
window, in this wmoow, a time scale graduated in hours 
and showing the train service time of 6:00-24:00 is in- 
dicated in the uppermost portion thereof, and the allocation 
schedule of all vemcles on the second line downward. AT 
the left end portions of the second line downward, the 
names of vehicles are shown. The second line will be taken 
as an example. This line indicates tnat a vehicle SiO is to 
be subjected to inspect on from 6 to 12 o'clock and can be 
put to practical use as a memoer of a tram after 12 o'cIock. 
In mis case, "TOKYO" is indicated on the pan of this line 
of SiO which is under the hour number "12", to show that 
the vehicle SiO is in Tokyo at this time, and that, if this 
vehicle is used as a member oi a train departing from 
Hakata or Osaka, it is necessary to send the vehicle to the 
mentioned station. The same applies to the line of a vehicle 
S20 downwara. It is understood from the inaicauons 
"HAKATA" in the same window 54, line 10 oownward, in 
Fig. 2 that the venicies Si5 downward are in the yard in 
Makata. 

The all train schedule window 55 is a winoow cor- 
resoonaing to the tram instruction actor 163, and shown tne 
scneauies of all tne trams. The name of tne stations. Tokyo. 
Nagoya, Osaka. Hirosmma and Hakata are sncwn vertically 
in the mentioneo order at tne left ssoe or the wmoow so tnat 



they are soaced from their suosequent stations in prooonion 
to the actual-distances thereoetween. A lateral bar graou- 
aieo in hours in tne same way as in tne time scale in tne 
previously -described window of venicies is sncwn at the 

5 right side or eacn cf the letters "tokyo eki~ and "hakata 
eki", and one lateral line at tne ngnt side oi each of the 
letters of the names of tne otner stations. 

If "auto-plan" in the menu pane 51 is selected by the 
mouth 4. the system i is operated to show an automatic - 

to schedule diagram generating precondition -setting winoow in 
the picture as a multiwindow so that the wmaow overtaos 
another witn the necessary portion of the larter winoow left 
seen from the outside (refer to 56 in Fig. 3). Referring to 
Fig. 3. in tnis parameter window 56, which corresponds to 

7 5 the passenger instruction actor 162. the train departure 
intervals and the starting station and terminus in a travelling 
section are prompted by "interval" and "from" and "to", 
respectively, and the default vaiues thereof are shown by 
the knowledge 1621 for the passenger instruction actor 

20 162, a default value being selected, if necessary, by the 
mouth as in the case of "HAKATA" in the window 56. 
wnereby a new value can be inputted from tne key board 3 
to enable the above-mentioned preconditions to be set 
easily. When the setting of the preconoiuons has been 

25 completed. "Exit" in tne lower column is selected, so that 
the system 1 starts automatically the generation or schedule 
diagrams. 

Fig. 4 shows the condition of the screen 5 in the midst 
of the generation of scheoule diagrams. 

30 Referertce numeral 57 denotes one of the automatically 

generated schedule diagrams of various trams. The upper- 
most portion d7i or each of the diagrams is a label of the 
train schedule aiagram, on which a tram number H0333 is 
indicated. For example, a tram having a tram numoer X will 

35 hereinafter be called a tram X. The block below the laoel 
57i on the train schedule diagram taole 57 shows the 
content of the schedule of the tram H0333. The inaicauons 
on the second line downward on the taole are divided by 
colons, and the part of each of these indications which is on 

40 the right siae of the colon shows a value with respect to the 
relative item. The items in the content of the schedule 
diagram are the name of starting station, the name of 
terminus, the en route stop time, the platform for tram 
arrival, the name of the group of trainmen in charge of 

45 operation or the train H0333, the name oi vehicles alioted 
lor the train H0333. the name of tram for connection, the 
departure time at the starting stauon or the yard -leaving 
time, the arrival ome at the terminus or the yard-leaving 
time, and an average travelling speed, wmch are inoicaied 

50 in the mentioned order in the downward direction. The 
lowermost portion 572 of the schedule tabie 57 is used for 
a control operauon. and "exit" for displaying tne compleuon 
of the generauon or the scneduie taole. The other portions 
of this taole will be Described later. 

55 In tne stage snown in Fig. 4 of the generauon of the - 

schedule diagram, tne vehicles and trainmen have not yet 
been alioted for tne' tram H0333 but tne venicies S45. S55 
have already been alioted for the trams H0330. H0332. 
respecuvely. The train scneauie diagrams 57 of me trams 

60 H0330, H0332 are seen only m part, ana the aiiocauon of 
venicies for these trams is not unaerstocd. However, in the 
venicie dispatcn winoow 54. the part of the lateral line ior 
S-i5 which corresoonos to 6-12 o'clock is tmcxer, and the 
numoer H0332 or tne tram for wmcn tne vehicle S45 has 

65 oeen alioted is indicated on this portion of the lateraJ line. It 
can tnereoy be ascertained that the ventcie S45 has been 
allocated for H0330. Similarly, the wmoow 54 moicates that 
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me venicie S55 has also teen ailoied for the tram H0332. 
Benma mese imcker lateral lines. "TOKYO" is shown to 
indicate inai tne vemctes has oeen transferred from Hakaia 
to ToK.yo. 

The tram scnedule diagrams of tne trains H0330. 
H0332. H0333 are snown in tne tram scneouie ciagram 
wincow 55. 

When a tact that a trainman alloted to a tram K0337 is 
not m accoraance witn the regulations or ooes not satisfy 
me working conditions has been Detected while a tram • 
schedule diagram is automatically generated, me system i 
outputs reasons wny me trainman is problematical on a line 
immediately under the laoel on me scheaule diagram 57 of 
me tram K0337, and a correcting prompt on me following 
line, representing me tight and shade in reverse, i.e., high- 
hgnung what are to be indicated, in bom cases. The train- 
man instruction actor 165 places a trainman allocation win- 
oow 53. on wmch me working plan or at) me trainmen is 
drawn, to which window me actor 165 corresponds, on 
omer windows, such as me venicie allocation window 54 
and all tram schedule diagram wmoow 55 to thereby in- 
dicate the winoow 53 on the screen. The window 58 is 
indicated in sucn sizes and in such a position mat can 
prevent me window from overlapping me important portions 
oi me schedule taole and diagram of me tram K0337 in 
question. In me trainman allocation window 53. me train 
K0337 m question is also indicated as me lignt and shade 
are represented in reverse, ire., what are to be indicated are 
highlignted (refer to Fig. 5). The tram schedule table 57, 
vehicle allocation window 54. all tram schedule wmoow 55 
and. trainman allocation window 58 are moved to suitable 
positions (refer to Fig. 6) and the sizes and shapes thereof 
are changed, in accordance with me user's instructions so 
as to enable me required diagrams to be compared with 
each other easily. 

These processing operations will now be described on 
me basis of an example in whicn the problems are solved 
by me cooperation of me actors. 

The control flow of Fig. 14 for solving problems coop- 
eratively through discussions among me actors will now be 
described. 

When a schedule (for example, departure time) is 
cnanged (block 130) by an instruction actor (for example, 
tram insirucuon actor), a monitor-regulating object called a 
demon, which has already been referred to in me previous 
paragraph detects me change of the scnedule to inform me 
fact of me omer actors (block 131. The instruction actors 
whicn received the information on me change of schedule 
memorize the tact as necessary to check me same as to 
wnether mere are any problems (block 132). The instruction 
actor (lor example, the trainman instruction actor) wmch has 
detected problems displays mem on me screen according to 
the priority order to inform me same of me user (man) - 
(block 133). In a manual correction mode, the problems 
wan me user's manual correction. When a manual correc- 
tion request is made, correction is made in accordance with 
a manual correction operation. This correction is reported - 
(diock 136) to the relative object by me demon. If a 
monitoring request is made, a designated object and omer 
instruction actor whicn has detected a problem are deter- 
mined as me priority oojects to be displayed (block 137), 
and mese oojects are displayed in me block 133. When me 
user ignores the problems detected and displayed by me 
actor in block 133. a searcn is conoucied (block 138) to 
fine any ooject wnicn request me prooiems to oe displayed, 
sucn as an actor whicn has detected different orooiems. if 
mere is sucn an ooject. me operation is returned to tne 
oiock 133. ana. if mere is noL me operation is completed. 



In an automatic correction mooe, or. when me user 
designates automatic correction, me actor wmcn has ce- 
tscteo a problem reooas (block 134) me prooiem to me 
relative actor. The collective instruction actor checks the 

5 matter as to wnetner a re-trial and re-reguiauon snould oe 
oone automatically. If me automatic correction can oe done, 
the re-trial conditions are determined, and tne operation is 
returned to me block 130. If me automatic correction cannot 
be done, me processing in me olock 135 is oone (block 

W 135). 

Fig. 15 is a flow chart snowing me operation of me 
monitor -regulating oemon. 

First, an accessed ooject and a pair of data items 
thereof are taken out (block 140). These pairs of data items 

/5 are checked (block 141) as to wnetner the accessed data 
are the data to be monitored, if the accessed data are me 
data to be monitored, me vaiues thereof are compared with 
me old values (block 142). if the values are different, me 
aoove-menuoned pairs of data items, old values and new 

20 values with respect to the accessed data are informed to 
me relative instruction actor. 

When it is necessary to expand a part of the all train - 
scneouie window 55. me pointer of me moutn is moved to 
the position near me pomon to be expanded of me wmoow 

25 as shown in Fig. 9. .The portion of me window which is 
around the pointer is merr marked with a rectangular frame 
551. The button on me mourn is men pressed, so mat a 
message for requesting me displaying of an expanded win- 
dow is sent to a train instruction actor which corresponds to 

30 me all tram scnedule window 55. As a result me enlarged 
diagrams (refer to a zoom window 59 1 in Fig. 9) of me 
portion in me vicinity of me marked pomon are displayed in 
rows by the all train instruction actor 163. 

Further expanding the sizes of me zoom window 59 1 

35 of Fig. 9 as shown in me enlarged diagram 59 in Fig. 10, to 
change the shape thereof, and transferring me same win- 
dow 591 to a different position become possible by sending 
expansion and transfer requesting messages to the zoom 
window 591. which is a branch of the tram insirucuon actor 

40 163, by the user's operation of the mouth. If the names of 
stations on mese diagrams are pointed by me mouth, a 
monitonng-requesung message is outpuned into a station 
instruction actor 166, by whicn me en route stop time at 
eacn of the pointed stations are then displayed in numerical 

J5 values on the station schedule diagram wmoow 90 wmch 
corresponds to itself (station instruction actor 166). If me 
user carries out message passing througn me station in- 
struction actor 16 and mouth, me contents of mis taole can, 
of course, be displayed in rows in me same manner as in a 

50 muiuwmoow, in required sizes and snape and in a required 
position. Moreover, when me table as well as omer tables, 
such as me train scnedule taole 57 is small, me lateral end 
is iolded back to display me information is a plurality of 
lines, me taole being possible to be scrolled vemcaliy oy me 

55 mourn and keyboard. It me names of me trams on me all 
tram schedule window 55 and zoom wmoow c9 are se- 
lected by me moum, an en route stop time table 91 (refer to 
Fig. 11) for me selected tram can oe displayed. The sizes, 
position, shape and scrolling of me taole are in accordance 

60 with tne systems of the aoove station and schedule diagram 
window. 

According to mis emoocimenu me detailed information 
on a transit schedule witn resoect to each tram, each 
station, each vehicle, all vehicles and ail trainmen can oe 
65 oispiayed at once as necessary by various means of ex- 
pression, sucn as a taole. diagram and sentence in reouired 
sizes, snaoe and coior m reouireo positions. Therefore, 
comoarmg and generally grasomg me information to fine 
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errors and designing better scnedute can be done easily. 
This enaoles a great increase in the reliability ana efficiency 
oi the generation ana regulation of a transit scneoule. wnicn 
is a complicated judgement business influenced by many 
facers. 

Another emoodimeni of me present invention wtil now 
be oescnbed wiin reference to rig. 7 downward. 

Referring to rig. 7, "vehicle" in a menu pane 51 is 
selected by a mouth. When the pointer of the moutn is men 
transferred to a position near the pame oi 2 train H034 2, 
the allocation of which is desired to be changed, in a 
vehicle allocation window 54 whicn corresponas to a ve- 
hicle instruction actor 164, a message for requesting the 
preparation for vehicle allocation change is sent to the 
vehicle instruction actor 164, ana a rectangular frame 54 7 1, 
the width of whicn corresponds to the hours in which a 
vehicle S70 is alloted to this tram is displayed (refer to the 
vemcle allocation window 54, line 8). When tne button on 
the mouth 4 is pressed during this time, a message for 
requesting the starting of determination of a vemcle to be 
aiioted to tne venicie instruction actor 164, and a transfer 
instruction frame, whicn has tne same sizes as tne aoove- 
mentionea rectangular frame; and which is arawn by black 
thicker lines so that this frame can be distinguished from tne 
acove-menuoned frame 5471, appears, this transfer instruc- 
tion frame being moved in accordance with the movement 
oi the mouth. When the transfer instruction irame has 
transierred to an object place, the button on tne moutn is 
pressed again. Consequently, a message for requesting the 
completion of determination of the vemcle to be alloted to 
the vehicle instruction actor 164, and a vehicle allocation 
aiagram for tne tram (in this case. H0342) moves to a 
vemcie allocation-displaying place which corresponds to tne 
place in which the button was pressed. Namely, the vehicle 
allocation diagram for the train K0342 which appeared 
correspondingly to S70 in tne vehicle allocation diagram of 
Fig. 7 moves to the position corresponding to S30 in rig. 8. 
and disappears from the position corresponding to S70. 
Different from the case in wnich an ordinary diagram is 
moved, the content of the scnedule is rewritten at this time 
so that the vehicle alloteo to tne tram K0342 is cnanged 
from S70 to S30. 

Different from the way of moving an ordinary picture, a 
vemcle allocation diagram is moved to and displayed in a 
preoetermmed place. Therefore, a tram allocation aiagram is 
not movea. across tne unaerlines 54 1, 542 on wnich the 
allocation diagrams for tne vehicles (in rig. 8. SiO. S20. 
....) are to be displayed. 

In this embodiment a vehicle allocation diagram is 
moved so tnat the unaerlme on which tne allocation diagram 
for a vemcle X is to be displayed agrees with the lower end 
of tne vehicle allocation diagram for its train if the pointer of 
the moutn is on the underline on which tne allocation 
diagram for the vehicle X is to displayed, or between tnis 
underline and the underline wnich is immeoiately above tne 
same underline. For example, when the burton on tne 
mouth 4 is pressed wnen the pointer thereof is on tne 
underline 543 on which tne allocation diagram for tne 
vemcle S30 is to be displayed or between tnis underline 
543 ana an underline 542 for tne vehicle S20 in an 
example of transfer of the venicie allocation diagram for tne 
aoove train K0342. the vehicle allocation diagram for the 
tram K0342 moves to a position on the underline 543 for 
530 as snown in Fig. 8. 

When tne scneoule is corrected by moving the element 
of a diagram in a vemcte conoiuon wmaow 54. it is often 
desired that a vehic:e to be atiotea be cnanged witnout 
cnanging the allocation ume. If tne allocation time changes 



m accordance with tne movement of tne pointer of the 
mouth, an inconvenience occurs when it is oesired that tne 
allocation time is not changed. The mouth 4 is therefore 
provioed wiin a plurality of buttons so that, wnen a pre- 

5 determined burton is pressed, changing an alloteo vemcie 
aione or changing both an allotted venicie ana allocation 
time can be Designated. 

A mouth 4, whicn has a single button, or which is 
incapable oi using different buttons for airferent purposes for 

io certain reasons, should be so Designed that, wnen the 
bunon provided thereon is pressed, a menu having the 
items of cnanging allotted vehicles, changing ine staning 
time of allocation, changing the ume of completion of alloca- 
tion and cancellation of a change is displayed to enable the 

15 user to select one of the items or a combination of a 
plurality oi items and give a necessary instruction. When an 
instruction for changing time. i.e.. an instruction for changing 
the time of completion of atlocauon is given, the right pomon 
alone of a transfer instruction frame becomes thick, and tne 

20 frame moves in accordance with the position of the pointer 
of the mouth 4. The vehicle allocation ume. which cor- 
responas to the posiuon in whicn the pointer is located 
when tne bunon on the mouth 4 is pressed, is then set. 

When an instruction for changing all of an allotted 

25 venicie, allocation starring time and allocation finisnmg ume 
is given, the pointer of the mouth changes first into a left 
parenthesis, a left bracket or a left hook-snaped parentne- 
sis. When me bunon is pressed with ine pointer fixedly 
positioned, a vehicle to be allotted ana aiiocauon staning 

30 ume are Designated. The pointer of the mourn then cnanges 
into a right parenthesis, a right bracket or a ngnt hook- 
shapea parenthesis to enable the allocation finishing ume to 
be designated. 

When the mourn 4 is pointed to aesignate the aiioca- 

35 lion staning and finishing ume. an aiiocauon ume taole is 
displayed in a mulUwindow-iike pattern to accurately indicate 
the staning and finishing ume in numerical values. When 
sucn a numerical value is pointed by the mouth 4 to then 
press the bunon. the vehicle aiiocauon starting and finishing 

40 ume can be set accurately from the key board. The resul- 
tant venicie aiiocauon diagram is displayed on a vemcie 
allocation window 54. 

When "trainman** in the menu pane 51 is selectee by 
the mouth, a trainman aiiocauon wmaow 53 is displayed to 

45 allot the trainmen in accordance with the content thereof so 
that me uainmen and aiiocauon ume can be cnanged as 
necessary. 

When "replan" in the menu pane 5i is selected by the 
mouth, the repianning by direcUy moving the diagrams and 

50 elements in tne all train schedule wmaow 55 or zoom 
wmaow 59 can be aone substanuaily m tne same manner 
as in tne case of repianning of vehicles. 

Similar repianning can be done by selecung the lower 
pomon of tne tram schedule diagram 57 (refer to rig. 3) by 

55 the mouth. Namely, tne tram diagram, vemcle allocation 
diagram and trainman aiiocauon diagram can oe amenaed 
by direcUy moving the diagrams and elements m the all 
tram schedule winaow 55 and zoom wmaow 59; venicie 
aiiocauon window 54: and trainman aiiocauon winaow. re- 

60 specuvely. 

Ourmg an automauc or manual transit scneoule gen- 
erating and correcung ope'rauon. a direct reotanmng opera- 
uon can aiso be carnea out from a winaow, wmcn was 
selected by me system i after it Detected a problem tnerem 

55 and Display the same, for example, tne trainman aiiocauon 
wmaow 53 in Fig. 5. 
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The direct schedule serung and changing operations 
using diagrams, such as the aJI tram schedule window 55 
and zoom window 59 can also oe carried in the following 
manner. First, when the name of a train in the window 55 
or 59 is selected by the mouth, the travelling line cor- 
responding thereto alone becomes thick and extends irom 
the starting staoon to the terminus thereof, and this thick 
travelling line moves in accordance with the movement of 
the pointer of the moutn. When the object lime has come, 
tne button on the mouth 4 is pressed. Consequently, an en 
route stop time table 91 (refer to Fig. 11) for this time is 
displayed in multiwindow-like arrangement, and the - 
scnedule of the train is changed at this time, the indications 
m the windows 55, 59 being also changed in accordance 
with this changed schedule. The en route siop time is 
changed at ihe keyboard after a numerical value, which is 
desired to be changed, on the time table. The en route stop 
time can also be changed in the following manner. The 
"diagram" in the lower pane of the en route stop time taole 
91 is selected by the mouth 4 and the en route stop time 
which is desired to be changed is designated thereby. As a 
result, the pointer of the mouth 4 moves to a position which 
corresponas to the winoow 55 or 59, 3nd the ponion of the 
travelling line which extends from the station, the en route 
stop time at which is desired to be changed, forward 
becomes thick. The thick travelling line moves in accor- 
dance with the movement of the pointer of the mouth, and 
the corresponding en route time is displayed on the table 
91. The indications tn the oiagrams in the windows 55, or 
59. 591 are also changed. 

In this embodiment, required diagrams and tables 
among the diagrams and tables on which a transit schedule 
and various aciuai information thereon are expressed can 
be displayed at once as necessary to predetermined sizes 
and in a predetermined shape in a predetermined position. 
A transit schedule can be corrected and generated ac- 
curately by discussing a draft of a transit schedule while 
looking at a diagram which is suitable for the intuitive and 
general understanding of the schedule, checking the ponion 
of the schedule which requires to be changed, to directly 
designate a portion of the diagram by the mouth and move 
the same portion, changing the shape of a diagram, and 
reflecting the results of correction based on the general and 
intuitive discussion in the schedule table to display the 
results of correction at once thereon. A mouth is used 
instead of a light pen, the low handling effeciency of which 
has heretofore called in question, and the values of the 
items (corresponding to the slots in the object or frame) on 
the table are changed from the keyboard when input ting 
numencal values. This enables a numerical value inputting 
ooeration to be carried out accurately and simply as com- 
pared with a similar operation using a light pen. 

Still another embodiment of the present invention will 
now oe described. 

Referring to Fig. 5, when the outpacing of a train and 
tne allocation of vemcles and trainmen are generally 
cnecked with reference to the train schedule window 55. 
venicie allocation diagram 54 and trainman allocation dia- 
gram 58, it can be understood intuitively from these oia- 
grams that the outpacing of a tram and the trainman alloca- 
tion do not incluoe any errors since the diagrams are 
highlignted witn the light ana snaae not in reverse. There- 
fore, the trainman allocation window 53 is put out and the 
all train scnedule window 55 is moved down to display it on 
tne rsgnt side of tne venicie allocation window 54. During an 
operation ior eliminating a contradiction in the higniighied 



venicie allocation, the diagram is displayed m this manner 
so mat a contradiction in the outpacing of a tram, wmch is 
apt to occur if the cepanure and arrival time of a tram are 
changed, can also be checked ana eliminated conveniently. 
5 Looking at both of these diagrams, the solving of a 

contradiction by replacing a tram "K0343" wmch is concur- 
rent with "KENS A" by the same type of precedent train - 
(the name of which starts witn "K") "K0342" is considered 
(refer to Fig. 7). 

w In order to correct the schedule from the vehicle al- 

location window 54 (refer to Fig. 7). "vehicle" in a menu 
pane 51 is selected by the mouth 4, and the pointer thereof 
is then moved to a position near the name of a train, the 
allocation of which is desired to be changed, in the vehicle 

/5 allocation window 54. As a result, the name of tne tram and 
an area, which corresponds to the lime to which the tram is 
allotted, are enclosed with rectangular frames as shown in 
Fig. 7. When the button on the mouth 4 is then pressed, 
the schedule table for the train is selected and displayed at 

20 the foremost side of the planning pane to enable the - 
schedule correction to be done from this schedule table 57. 
In this embodiment, the value of a vehicle to be allotted is 
included in a menu as shown in the diagram 57, line 7. If 
any of the values is selected by the mouth 4, the allocation 

?5 of a vehicle can be done. The vehicles alotted are dis- 
played in Gothic letters, (thick letters) as the values of 
"vehicle" ("S30" m Fig. 7 and "S30" in Fig. 8. both of 
which are shown in the primary pane of the train scnedule 
diagram 57. line 7). During this time, the indication of 

30 allocation with respect to "K0342" in the vehicle allocation 
window 54 is transferred from the position (Fig. 7) of S70 to 
the position (Fig. 8) of S30 so that this indication is consis- 
tent with tnat of the change of content of the schedule (in 
this embodiment the change of the venicie allotted for the 

35 tram "K0432" of "S70" to "S30". It an error is found 
during the monttonng of the results of correction, a warning 
is given thereto by highlighting the same, and its causes are 
explained, a correction input being then requested (the 
portion of the winoow 57 in Fig. 8 in which the light and 

40 shade are represented in reverse). 

When "trainman" in the menu pane 51 is selected by 
the mouth 4 to point out by the mouth 4 a position near the 
name of the train which is desired to be allocation-changed 
while observing the condition of trainman allocation dis- 

45 played in the trainman allocation window 58 (refer to Figs. 5 
and 6), a rectangular frame appears, which encloses the 
name of the tram, in the same manner as m the case of the 
vehicle allocation window 54. When the button on the 
mouth 4 is then pressed, tne schedule table 57 for the train 

50 is selected, so that changing the allocation of the trainmen 
to Ute train from the tram schedule taole 57 becomes 
possible. The results of this allocation change are displayed 
on a window with which the train schedule table 57 ana 
trainman allocation window are associated. 

55 The operation of a trainman dispatch instruction actor 

will now be described. 

Fig. 16 is a processing flow chan showing an example 
of a trainman dispatch instruction actor. The processing 
operation in tne block 132 in Fig. 14 will be taken as an 

oO example. 

A message sent from the demon or some other actor 
is checked (block 150) as to whetner it has connection witn 
the trainman aispatcn. If it is a message having connection 
with the trainman cispatch. me message is checked (block 

65 I5i) as to whether it can be oealt witn by adding omy what 
is designated in tne message to tne actual trainman • 
scnedule to tnereoy cnange the same schedule. If tne 
message can be ceau wan oy sucn a measure, ti «s usea 
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as the oest measure to sei me trainman scneduie (block 
155). If tne message cannot be oealt with by such a 
measure, the message is cneck (block 152) as to whetner it 
can be dealt witn by correcting more portion (unlike an 
actor in a conventional system of this kind, an actor in trie 
present invention is not capaoie of directly changing an 
ooiect wnich is managed by another actor, and, therefore, 
the whole of the trainman schedule at most) of the trainman 
schedule. If the message can be dealt with by this measure, 
irns kind of measure having the smallest number of correc- 
tion items is used as the best measure to set the trainman - 
scneouie (block 155). If the message cannot be dealt with 
such a measure, a measure having a comparatively small 
number of problems, i.e. a measure of a slightly -strained 
principle having a considerably high adaptaoility is used as 
the second best measure to iorm a new trainman schedule 
(block 153). and the proolems are re ported (block 154) to 
tne relative instruction actor. 

When "replan" in the menu pane 51 is selected by the 
mouth 4 to display the all train schedule window 55 (refer 
to. for example. Fig. 7), or a pan enlarged of the same 
window 55. tne schedule correcting and generating oper- 
ations can be carried out witn reference to the train - 
schedule tabuie 57 in the same way as in the case of the 
venicle and trainman allocation windows 54, 58 even if the 
name of a tram on the schedule zoom window 59 (Fig. 10 
exclusive of tne station scneduie window 90 therein) is 
selected. The results of the scneduie correcting and gen- 
erating operations are displayed in the relative windows. 
When the name of a station is selected instead of the name 
of a train in tne all train schedule window 55 and schedule 
zoom window 59. tne station schedule window 90 tor the 
corresponding stauon appears, and the en route stop time 
of a tram with respect to the same station is displayed with 
the name of the train (on the left side of the colon). 
Changing this en route stop time enables enables the 
correction of the schedule. The results of the correction are 
aisplayed in the relative windows, sucn as the train - 
schedule taole 57. all tram schedule window 55 and - 
schedule zoom window 59. 

When a prooiem relating to the generation and correc- 
tion of a transit schedule occurs during a transit schedule 
generating and correcung operation, the above-mentioned 
vehicle allocation window 54. trainman allocation wmoow 58 
and all tram schedule wmoow 55 are selected automatically, 
and a scneduie correcung operation from these windows is 
started. For example. Fig. 5 shows the conaition in which 
the system l detects the occurrence of a problem m the 
trainman allocation during an automatic scneduie generating 
operation to disolay the trainman allocation window 58 and 
enable a scnecule correcung operauon from this wmoow to 
be started. During an automauc schedule generaung opera- 
uon and a user's aesignaung operauon, the automauc cor- 
rection of inconsistency witnin a predetermined range and a 
procedure of allocation algorism containing few inconvenien- 
ces are earned out 

The lower pane in the tram schedule table 57 is 
selected by tne mourn 4 to start a scneduie correcting 
operauon from the all train scneduie window 55 when "Iran 
diagram" was selected, from the vehicle allocauon window 
54 wnen "vehicie allocation oiagrarrT was selected, and 
from tne trainman allocauon wmoow 58 when "trainman 
allocauon diagram" was selected. 

in tnis embodiment, a scneduie is studied as a plurality 
oi direcily-ooservaole. general diagrams, which are dis- 
played at once in reouired snaoes and sizes m required 
posiuons at reouireo ume. are ooserveo. and me portions oi 
tne scneduie wnicn recuire to be cnanged are cneckeo. 



When changing such portions, the relauve tables are taken 
out and the symbols and numerical values therein are 
• changed to reflect the results of correcuon in tne diagrams. 
Correcuon errors are automatically cetected, ana a warning 

5 is given. The relauve diagrams are displayed together to 
enable the collecuvely proper correcuon and generauon oi a 
transit scneduie. 

According to the present mvenuon described above, it 
is possible to generate a transit schedule, change a transit - 

10 schedule when a delay occurs due to an accident or some 
other cause, i.e.. regulate a transit schedule, with a high 
efficiency and a high reliability, and provide a man-machine 
interface required to carry out these operauons. 

7 5 Claims 



1. A transit schedule generaung method in a transit - 
schedule generaung system provided with an informauon 

20 processing means and an input and output means and 
including a first actor for managing a transit schedule for 
oojects to be transferred, and a second actor for managing 
a transit schedule for transportauon mediums for transport- 
ing said objects, each actor having acuve knowledge and 

25 passive knowledge, said method being characterized m mat 
said method has a step of exchanging the informauon 
among actors by message passing, and a step for generat- 
ing scneduie data to be locally managed by the actor 
responsible for their management, on the basis of the 

30 exchanged informauon. 

2. A transit schedule generating method according to Claim 
1, wherein said method further induces me steps of watcn- 
mg me object data held by eacn actor, to detect cnanges in 

35 said data, and sending, when changes in said data have 
been detected, the informauon concerning above changes. 

3. A transit schedule generating method according to Claim 
1, wherein said acuve knowledge includes knowleoge con- 

40 cerning the procedures or a script of each actor. 

4. A transit schedule generating method according to Claim 
1, wherein said method has a chief-dispatcher actor for 
regulating me communication between said actors on tne 

J5 basis of me messages passeo by them to coordinate the 
acuons of said actors. 

5. A transit schedule generating method according to Claim 
4, wnerein said collecuve instrucuon actor carries out the 

50 steps of making said actors consult eacn other by message 
passing, ana adjusting said consultauon. 

6. A transit scneduie generaung method according to Claim 
4, wherem said collecuve instrucuon actor is aaapted to 

55 determine the pnority order of said actors for disolay ing the 
information heid thereby. 

7. A transit schedule generaung method according to Claim 
4, wnerein said collecuve instrucuon actor is aoapted to 

SO carry out a reasoning operation required to give instructions 
for guiding an operator of said system. 

e. A transit schedule generaung metnod according to Claim 
l or 4. wherein each of said actors has a corresponding 
55 display window m which the informauon manageo tnereoy is 
indicated. 

9. A transit schedule generating method according to claim 



9 



17 
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18 



i or 4, wherein eacn of said actors has the steps of 
oetecung proolems concerning the inrromaucn managed 
thereoy, informing said problems lo a relative actors, and 
(Discussing said reiauve actors as to which of sad relative 
actors can oeal with said proolems by changing the in- 
formation managed thereby. 

10. A transit schedule generating method according to 
Claim 9, wnerem said relative actors display in a parailei- 
arranged state the reiauve information managed thereby. 

n. A transit schedule generating method according to 
Claim l, wherein said first actor is a passenger instruction 
actor, said second actor being a train instruction actor, said 
method furtner including a trainman instruction acxor and a 
collective instruction actor. 

12. A transit schedule generating method according to 
Claim 1 1 , wnerein said method funner including a vehicle 
instruction actor and a station instruction actor. 

13. A transit scnedule generating method according to 
Claim 1 . wnerem schedule taoies for. a plurality of trans- 
portation media; diagrams; v^tiich are edited from a point of 
view different from a po>nt of view from whicn said schedule 
taDles are edited, of plans for using transponauon media 
and places of departure ana arrival; and diagrams of work- 
ing plans of trainmen and otner workers, all of which 
aiagrams of pians and tables are stored in a memory, are 
indicated at once at aroitrary time in a muitiwmdow-like 
arrangement in one picture frame of a display unit. 

14. A transit schedule generating method according to 
Claim 4. wherein, when variations occur in said schedule 
and the actual conoition of transit, the influence thereof is 
checked by said actor to amend said schedule automatically 
within a predetermined range if there are problems, pictures 
for Describing and giving guidance for eliminating said prob- 
lems being displayed at once as necessary. 

.15. A. transit schedule generating method according to 
Claim l, wherein a pan of an efement of said diagrams 
displayed at once in a multiwinaow-like arrangement is 
designated by a mouth and moved with its sizes changed, 
whereby the generation and edition of a transit schedule are 
carried out 



16. A transit schedule generating method according to 
Claim l. wherein said diagrams and tables disptayeo at 
once in a multiwinaow-like arrangement include diagrams 

5 and tables having a hign oegree or mutual relauviiy, com- 
pared with another very frequently, and capaole of being 
directly noticed by a man who wants to grasp or check a * 
schedule as a whole. 

W 17. A transit schedule generating method in a transit - 
schedule generating system provided wiih an information 
processing means and an input and output means ana 
including a first processing unit having a first actor for 
managing a transit schedule for an object to be transferred. 

;5 and a second processing unit having a second actor for 
managing a transit schedule for a transponauon medium for 
transporting said object, eacn actor having acuve knowledge 
and passive knowledge, said method being cnaracienzsd in 
that said method has a means for exchanging the iniorma- 

20 uon held by one actor wiih that held by the otner by 
message passing, and a means for preparing a schedule 
data to be managed by itself, on the basis of the exchanged 
inlormauon. said processing units being connected together 
by a common signal transmission line. 

25 

18. A transit schedule generating method according to claim 

17. wherein said method further has a local memory means 
for storing object data corresponding to each of said actors. 

30 19. A transit schedule generating method according to 
Claim 17, wherein said method include a third processing 
unit having a means for monitoring the object data held by 
each of said actors, to detect variations in said data, and a 
means for sending when variations in said data have been 

35 detected the informauon on the vanauons to each of said 
actors. 

20. A transit schedule generating method according to 
Claim 17. wherein said method iunher has a fourth pro- 
40 cessing unit including a collecuve instruction actor for regu- 
laung the informauon between said actors on the basis of 
the informauon held thereby, to give guidance to the acuons 
of said actors. 

45 
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FIG. 14 



A TRAIN DISPATCHER ACTOR CHANGES TRAIN STARTING TIME 



THE DAEMON NOTIFIES THE CHANCE TO OTHER DISPATCHER 
ACTORS 



-130 
M31 



I 



EACH DISPATCHER ACTOR MEMORIES THE 
CHANGE AND CHECKS IF THE PR03LEMS 
sARE OCCURE5 BY THE CHANGE ? 



-132 



'THE C3JECTS SUCH A3 ACTORS WHO HAVE N 
DETECTED THE PROBLEMS ARE DISPLAYED 
IN THE PRIORITY ORDER. USE CAN INTER- .„ 
V ACTS WITH THE OBJECTS ? 

Ijj 



THE PROBLEMS Aft£ 
NOTIFIED TO THE 
RELEVANT ACTORS 



THE CHIEF DISPAT- 
CHER ACTOR CECKS 
IF ANOTHER ALTER 
NATIVE SHOULD BE 
JRJEO ? 




SPECIFIED OBJECT 
OR IF NONE. THE OTHER 
ACTOR WHO WANTS TO 
DISPLAY THE PR08LEMS. 
IS GIVEN THE TOP 
PRIORITY FOR DISPLAY 
AND USER INTERACTION 



SPECIFIED MIOI- 
FiCATION IS 
DONE AND IT IS 
NOTIFIED TO THE 
RELEVANT 
OBJECTS 



ARE THERE ANY OTHER OBJECTS WHO 
WANT TO DISPLAY THE PROBLEM OETECT- 
vEO BY THEMSELVES ? 
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FIG. 15 



( 5TA *0 



FETCH THE OBJECT 
AND ITS ITEM 
(5L0T) ACCESSED 



ACQ 



5HOUL0 IT EE 
A OATUM TO 
6E V/ATCHED? 



YES 



IS ITS VALVE 
CHANGED ? 



NO 



NOTIFY THE INFORMATION 
(t.g. THE NAME OF OBJECT 
ANO ITS SLOT. NEW VALVE, 
OLD VALVE) TO THE 
RELEVANT ACTOR 
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FIG. 16 



'IS "HE RECEIVED MESSAGE RE-" 
NO/ LATEO TO THE TRAINMAN DIS- 
PATCHER (IS THE OBJECT V/HO 
.HAS RECEIVED THE MESSAGE) ? 



>150 



YES 



CAN THE MESSAGE 8E SUCCE- 
SSFULLY PROCESSED WITHOUT 
THE RESCHEDULING OF THE 
.TRAINMAN DISPATCH ? 



-151 
V YES 



NO 



'CAN THE MESSAGE EE SUCCE- 
SSFULLY PROCESSED THROUGH 
ANY RESCHEDULING OF THE 

.TRAINMAN DISPATCH ? 



H52 
,YES 



NO 
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SELECT THE PLAN, 
WHICH HAS LESS PRO- 
BLEM, AS THE' SUGGE- 
STION OF THE SCHE- 
DULE FOR TRAINMAN 
DISPATCHING 



154- 



155 
_J_ 



SELECT THE PLAN, 
WHICH HAS NO PRO- 
BLEM. AS THE SCHE- 
DULE FOR TRAINMAN 
DISPATCHING 



NOTIFY THE PROBLEM 
TO THE RELEVANT 
DISPATCHER ACTOR 



( END *) 
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